Reliability of mitochondrial DNA in an acanthocephalan: the problem of pseudogenes.
The utility of mitochondrial DNA as a molecular marker for evolutionary studies is well recognized. However, several problems can arise when using mitochondrial DNA, one of which is the presence of nuclear mitochondrial pseudogenes, or Numts. Pseudogenes of cytochrome oxidase I were preferentially amplified from Acanthocephalus lucii (Acanthocephala) using a universal PCR approach. To verify the presence and abundance of pseudogenes, length heterogeneity analysis of the PCR fragments was performed. PCR products obtained with universal primers often contained fragments of different sizes. Cloned sequences from universal PCR products nearly always contained sequence abnormalities such as indels and/or stop codons. Based on these sequences, new primers were developed to specifically target mitochondrial DNA. Sequences obtained with these specific primers lacked abnormalities. Phylogenetic analysis produced a single most parsimonious tree in which pseudogenes obtained with universal primers grouped together as did putative mitochondrial DNA sequences obtained with specific primers. The pattern of codon bias observed in the pseudogenes suggests a single nuclear integration event from the mitochondria. This is the first reported occurrence of pseudogenes in an acanthocephalan, and it demonstrates the potential dangers associated with the use of universal primers.